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Cnoco6 nojiyneHiw najiJiaAHficojiep>Kaiuero 
KaTajiH3aTopa rHapHpoBaHHS 

10 

06jiaCTS TeXHHKH 

H3o6peTeHHe othochtca k o6jiacTH <J)H3HHecKOH xmmmh h MO>KeT 
6hti> Hcnojib30BaHO AJia peryjinpOBaHH* CKOpocra aBTOKaTajiHTHHecKHx 

15 peaKUHH THflpHpOBaHHK. 

IlpeAinecTByio^HH ypoBeHs tcxhhkh 

PeaKIJHH THflpHpOBaHMH OTHOCflTCfl K OCHOBHbIM npOMBIUIJieHHSlM 

20 npoueccaM, peajiH3yeMbiM, Kaic npaBHjio, b npucyTCTBHH KaT&nH3aTopa, b 

HaCTHOCTH, flJIfl CHHTe3a aJlHUHKJIMHeCKHX H UHKJTHHeCKHX HacbimeHHbix 

opraHHnecKHx coeflHHeHHH, BbicoKOKanecTBeHHoro 6eH3HHa h t.a. 

no JiHTepaTypHbiM aaHHbiM, cm. Grove DJE. Plat- Met., 2002, 46, (2) 
92, okojio 75% npoMbiiujieHHbix npoueccoB rHflpHpOBaHHH npoBOflHTca Ha 
25 KaxajTHsaTope Pd/C, coaep>KameM 5% MeTajiJiMHecxoro nanjiaAHJi. EoraTaa 
KaTajiHTHHecKaH xhmhh naiiJiaflH^ oxBaTbiBaeT, npaKTHHecKH, Becb cneiap 
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peaicijHH, Heo6xoflHMBiH RJix opraHMMecKoro CMHTe3a. TaKHM o6pa30M, 
Pd/C HBJineTCH b HacToamee BpeMH HaH6ojiee y^aHHOH chctcmoh ajiji 
ocymecTBJieHns npoueccoB KaTajiHTHHecKoro opraHHHecKoro CHHTe3a. 

H3BecrreH cnoco6 nojiyneHHfl naruiaflHHCOAep>Kamero KaTajiH3aTopa 

5 THflpHpOBaHMfl nyTCM BOCCTaHOBJieHHH ^ByXBaJieHTHOTC) naJlJiaflHfl H3 

Hexo^Horo coeflHHeHH^ h ocaacfleHHff BOCCTaHOBiteHHoro najura^HH Ha 
yrnepoAHbiH MaTepnaji, rae hcxoahmmh coeflHHeHHflMH HBJiaioTCfl 
KOMruieKCBi Pd (II), cm. Tsuji J. Palladium reagents and catalysts- 
innovations in organic syntheses. John Wiley & sons, Chichester. 1995. 

io 595p.; Grove D.E. Plat. Met., 2002, 46, (1) 48. 

H3BecTeH TaK)Ke cnoco6 nojiyneHHJi najuiaAHHcoflepacaiitero 
KaTajiH3aTopa niflpHpoBaHHfl nyTeM BOCCTaHOBJieHH* AByxBaneHTHoro 
najuiaaHH H3 hcxoahoto coeAHHeHHfl h oca>KfleHH$i BOccTaHOBJieHHoro 
nanjiaaM Ha yrjiepo^HBiH MaTepnaji, npn 3tom b KanecTBe hcxoahotx) 

is coeflHHeHHH HcnojiwyiOT xjiopHA nanjiaAHH (II), cm. H.M.Colquhoun, 
Y.Holton, et all, "New Pathways for Organic Synthesis" («HoBsie nyra 
opraHHHecKoro CHHTe3a»), nepeBOfl c aHrjiHHCKoro, M.C.EpMOJieHKO h 
B.r.KHceneBa, M., «Xhmh*», 1989, c.361, 2 a63au CBepxy. 

PacTBOp xjiopn^a najuia^Hfl (8,2 r) b xjiopoBoaopoflHOH khcjiotc 

20 (20 mji KOHueHTpHpoBaHHofi KHCjiOTbi b 50 mji bo^bi) HarpeBaioT b TeneHHe 
2 h., Ao6aBJiHK)T npH nepeMeuiHBaHHH k ropHHen (80°C) cycneH3HH yraa b 
BOfle (93 r. b 1,2 ji. BOflbi), npe^BapHTejibHO npOMWToro a30THOH khcjiotoh. 

Mohcho Hcnojib30BaTb npaKTHHecKH jik)6oh yrojib c aocTaTOHHO 
6ojii>iiioh y^ejibHoft noBepxHOCTbio, o6pa6oTaHHbin a30THOH khcjiotoh 

25 (10%) b TeHeHne 2-3 h, c nocjieflyiomeft npoMbiBKOH boaoh ajih yaajieHH* 
KHCJTOTbi h BbicyuieHHbiii npn 100°C. 3aTeM nocjie^OBaTejibHO npnSaBJiflKrr 
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(j)opMajib/ierHfl (8mji 37% pacTBopa) h pacTBop rHflpoKCHfla HaTpHH ro 
CHJibHomejroHHOH peaKUHH. Hepe3 10 mhh. nojiyneHHbiH KaTajiH3aT0p 
OT^HJii/rpoBMBaioT, npoMbiBaiOT boaoh (10x250mji) h cyuiaT b BaKyyMe 
Haa xnopHflOM KajituHfl. Bmxoa najiJiaaiw 5% Ha yrjie 93-98%. 
5 ^aHHBiH cnoco6 npHHHT b KanecTBe npoTorana Hacroamero 

H3o6peTeHHa. 

Ero HeaocTaTKOM aBJiaeTCJi He6ojisuiaH aKTHBHOcTB nojiynaeMoro 
corjiacHO aaHHOMy cnoco6y KaTajiH3aTopa, Heo6xoAHMOCTb co3AaHHH ajih 
ocymecTBJieHHH npouecca KaTajiH3a noBtiineHHOH (cBbiiue 60°C) 
10 TeMnepaTyp m a&bjichhh (cBbinie 5 ara). 3to o6i>5icH5ieTCfl cjio^CHOdbK) 
aKTMBauMH peaKUHOHHbix ueHipoB KaTajiH3aTopa, nojiynaeMoro no 
cnocoGy-npoTorany. 

PaCKpblTHe H306peTeHH5I 

15 

B ocHOBy Hacroamero H3o6peTeHHH nojioxceHo peuieHHe 3a#aHH 
C03flaHH5i cnoco6a nojiyneHHA najuiaAHHCOAepacamero KaTajiH3aTopa 
rHflpHpOBaHHH, KOTopbiH o6jiaja;aji 6bi 6ojibmeH KaTajiHTHHecKOH 

aKTHBHOCTbK) H pa60TaJI B 60Jiee MflHCHX yCJIOBHJIX (npH KOMHaTHOH 

20 TeivrnepaType h HopiviajibHOM (aTM0C(^epH0M) AaBJieHHH). 

CorjiacHO H3o6peTeHHio 3Ta 3aflana pemaeTCH 3a cneT Toro, hto b 
cnoco6e nojiyneHHfl najiJiaflHHCoaep^camero KaTajiH3aT0pa raApHpoBaHHa 
nyTeM BOCCTaHOBJieHHH AByxBajieHraoro najuiaAHa H3 hcxoahoh) 
coeflHHeHHfl h ocaKfleHH^ BOCCTaHOBJieHHoro najuiaflH^ Ha yniepoflHbiH 

25 MaTepHan b KanecTBe hcxoahoto coeAHHeHHa Hcnojib3yiOT 
TeTpaaKBanajTJiaflHH (II) nepxjiopaT, a BoccTaHOBJieHHbiH najijiaAHH 
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ocaxmaiOT Ha yrjiepo^HMH HaHOMaTepnaJi; b KanecTBe yrjiepo^Horo 
HaHOMaTepHana MoryT Hcnojib30BaTb 4>yjuiepeH C^; b KanecTBe 
yrjiepoflHoro HaHOMarepHana MoryT Hcnojib30BaTb yniepoflHbie 
HaHOTpy 6kh ; b KanecTBe yrnepOAHoro HaHOMaTepHajia Moiyr 

5 Hcnojib30BaTb KaTOflHWH Aeno3HT; B KanecTBe yraepoflHoro 
HaHOMaTepHajia MoryT Hcnojib30Ban> CMecb 4>yjuiepeH0B C60 h C70 npn 
cjie^yiomeM cooTHouieHHH, Mac.%: 4>yjinepeH C^o - 60 - 80, 
<j)yjuiepeH C 7 o - 20 - 40. 

3a*BHTejieM He BbMBJieHbi hctohhhkh, coAepaeamHe 

10 HH^opMauHio o TexHHHecKHx pemeHHJix, HAeHTHHHbix HacToameMy 

H306peTeHHK), HTO II03BOJDieT C^eJiaTb BblBOfl O erO COOTBeTCTBHH 
KpHTepHIO «HOBH3Ha» (N). 

PeaJIH3aUH5I OTJIHHHTeJIbHblX npH3HaKOB H3o6peTeHHH 

o6ycjiOBJiHBaeT Ba>KHbifi TexHHHecKHH pe3yjibTai: b pe3yjibTaTe 
15 Hcnojib30BaHHX b KanecTBe HCXOAHoro coeflHHeHH)i TeTpaaKBanajuiaAH^ 
(II) nepxjiopaTa AOcraraeTca 6ojibiiiaa flHcnepcHOCTb 
BOCdaHOBneHHoro MaTepnana (najuiaAHJi); ocaameHHe ero Ha 
yraepoAHOM HaHOMaTepHajie o6ycjioBJiHBaeT coxpaHeHHe najuiaAHfl b 
HaHOKiiacTepHOH ^opMe. 
20 YKa3aHHbie o6cTO^TejibCTBa cymecTBeHHO noBbiiuaiOT 

KaTajiHTHHecKyio aKTHBHOdb npoayKTa, nojiynaeMoro b pe3yjibTaTe 
peajiH3auHH cnoco6a, o6ycjiOBJiHBaK)T B03MO)KHOCTb ocymecTBJieHHa 
npouecca KaTajiH3a npn KOMHaTHOH TeMneparype h HopManbHOM 

aTMOCC^epHOM flaBJieHHH. 

25 3aHBHTejieM He o6Hapy>KeHbi KakHe-JiH6o hctohhhkh 

HH^opMauHH, coaep^camHe cBeAeHHa o bjihhhhh 3aaBJieHHbix 
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OTJIHHHTCJIbHblX npH3HaKOB Ha flOCTHraeMblH BCJieflCTBHe HX 

peajiH3auHH TexHHHecKHH pe3yjibTaT. 3to, no mhchhk) 3aaBHTejw, 
cbh A6Te ji BCTBy eT o cooTBeTCTBHH aaHHoro TexHHHecxoro peuieHJW 

KpHTepHK) «H306peTaTeJlSCKHH ypOBCHb» (IS). 

5 

KpaTKoe ormcaHHe HepTexeeii 

B ^ajibHeHiueM H3o6peTeHHe noacHfleTca noapo6HbiM 
onncaHHeM npHMepoB ero ocymecTBJieHHa co ccbmxaMH Ha HepTeacH, 
10 Ha KOTopsix H3o6paaceHo: 

Ha <j)Hr.l - cxeMa ycxaHOBKH juw peajiraauHH 3a«BJieHHoro 
cnoco6a nojiyneHHa najuiaflHHCOflepacaiaero xaTajiraaTopa 
raflpHpoBaHH^; 

Ha 4>hi\2 - rpa4)HK, HJunocTpHpyiomHH 3aBHCHMocrb oGteMa 
is noniomeHHa ra30BOH CMecH ot BpeMeHH b npHcyTCTBHH KaTajiH3aTopa, 
nojiyneHHoro coraacHO cnoco6y no n.2 4>opMyjibi H3o6peTeHHfl b 
pa3JiHHHbix peaxuHjix rH/tpHpoBaHHfl: 

(1) C 2 H 4 + H4 > C 2 H 6 ; 

(2) CH 2 = CHCH 2 OH + H 2 > CH 3 CH 2 CH 2 OH; 

20 (3)2Fe aq +3 + H 2 > 2Fe aq +2 + 2H + . 

Ha 4>Hr. 3 - to ace, hto h Ha 4>Hr.2 b npHcyTCTBHH KaTajiH3aTopa, 
nojiyneHHoro corjiacHO n.3 4>opMyjibi H3o6peTeHim; 

Ha 4>hi\ 4 — to ace, hto Ha <j)Hr. 2 b npHcyTCTBHH KaTajiH3aTopa, 
nojiyneHHoro corjiacHO n.4 4>opMyjibi H3o6peTeHHa; 
2t> Ha 4>hi\ 5 to ace, hto Ha 4>Hr. 2 b npHcyTCTBHH KaTanH3aTopa, 

nojiyneHHoro corjiacHO n.5 4>opMyjibi H3o6peTeHH^. 
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HynuiHH B&pH&HT ocymecTBJieHH* H306peTeHHK 

YcTaHOBKa nnx peajiH3auHH cnoco6a BKJiiOHaeT peaicrop 1 c 
5 nepeMeuiHBaiomHM ycTpoficTBOM 2. Boaopoa HaxoflHTca b 6anjiOHe 3. 
Peaicrop 1 coeAHHeH c MaHOMeTpHHecKOM ycTaHOBKOH 4, 

B nepBOM kohkpcthom npHMepe cnoco6 peajiH3yioT cjieayiomHM 
o6pa30M. 

B peaicrop 1 noMemaiOT 2,0 ji. AHCTHJiJinpoBaHHOH boabi, bhocht 
io 600 Mr yrjiepoflHoro HaHOMaTepHajia, b nacTHOCTH, ^yjuiepeHa C60, 
ao6aBJiHK)T 5,22 mji 5,7 • 10" 2 m pacTBOpa [Pd(H 2 0) 4 (C10 4 )2, 
co«ep»camero 0,7 m xjiopHoii khcjioth h nepeMeinHBaiOT b TeneHHe 0,5 
naca. 3aTeM ocymecTBJwnoT BOCCTaHOBJieHHe AByxBaneHTHoro 
najuiaflHa nyTeM nponycicaHHfl nepe3 npHroTOBJieHHMH pacTBop 
1 5 BOflopoaa b TeneHHe 2 nacoB. 

OcajOK OT(j)HJiBTpOBi>iBaK)T Ha 4> HJItT P e Ulorra, npoMbmaiOT 

MHOrOKpaTHO flHCTHJIJlHpOBaHHOH BOflOH H BblCyiUHBaiOT B BaicyyMHOM 

3KCHKaTOpe Haa P 2 0 5 b TeneHHe AByx cyTOK. Blixoa KaTajiH3aTopa 
cocTaBHJi 98 - 99% (KaTajiraaTop I ). 

20 BTopoii npHMep (KaTajiH3aTop II) OTjiHHacTCs ot nepBoro tojilko 

TeM, hto b KanecTBe yrjiepoflHoro HaHOMaTepHajia Hcnojib30BajiH 
yrjiepo^HBie HaHcnpy6KH; b TpeTteM npHMepe (KaTanH3aTOp III) 
HcnojiMOBajiH xaTOflHMH fleno3HT; b neTBepTOM npHMepe (KaTajiH3aTOp 
IV) b KanecTBe yrjiepoAHoro HaHOMaTepHajia HcnojiKBOBajiH CMect 

2. 4 ) y jIJie P eH0B Qo h C 70 npn cjie^yiomeM cooTHOinemiH, Mac.%: 
4>yjmepeH Ceo - 60-80 
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4>yjuiepeH C70 - 20-40 

Ka^cfltiH KaTanH3aT0p HcnbitbiBajiH b Tpex yKa3aHHbix Bbiuie 
peaKUH5ix raflpHpoBaHHH. Rnx 3Toro KaiajiH3aTop b KOJinnecTBe 10 Mr. 
noMemajiH b peaicrop h Ao6aBJiajiH b cjiynae peaKUHH (1) - 10 mji. 
5 flHcrajuiHpoBaHHOH BOflM, peaKUHH (2) — 10 mji. BOflHoro pacTBopa 0,0 1 
cyjit^aTa acejie3a, peaKUHH (3) - 10 mji 0,002 m BOflHoro pacTBopa 
ajuiMJiOBoro cnnpTa. B cjiynae peaKUHH (1) peaicrop 3anojiH)iJiH 

3THJieHB0fl0pOAHOH CMCCtK) C 06beMHbIM COOTHOIIieHHeM 1 ! 1, B 

cjiynae peaKUHH (2), (3) - BOflopoflOM. PeaKUHH npOBOflHJiH npn 
10 TeMnepaType 18 - 25°C h HOpMajibHOM aTMOC^epHOM flaBJieHHH. 
CKOpocra peaKUHH (1), (2), (3) peracTpHpoBajiH no H3MeHeHHK> o6i>eMa 
norjiomaeMtix ra30B bo BpeMeHH b npHcyTCTBHH KaTanH3aTOpOB I, II, 
III, IV (4>Hr. 2, 3, 4, 5 cooTBeTCTBeHHo). 

JJjih cpaBHeHHH b aHajioraHHbix ycjioBHax onpe/jejiajiH CKopocra 
is raapHpoBaHHH b npHcyTCTBHH npoMbiiuneHHoro KaTajiH3aTopa Pd/C. B 
peaKUHH (1) 3Ta CKOpocTb He npeBBiuiajia 10 - 12% ot CKopocTen 
raflpHpOBaHHH b npHcyTCTBHH xaTajiH3aTopoB I, II, III, IV, b pea^HH 
(2) rHApnpoBaHHe, npaKTHHecKH, He npoHcxoflHJio, b peaKUHH (3) 

pa3JIHHHH B CKOpOCTH THflpHpOBaHH* He Ha6jIIOflaJIOCb. 

20 

IIpOMMIHJieHHafl npHMeHHMOCTB 

JIjvl peajiH3auHH cnoco6a Hcnojib30BaHO H3BecTHoe HecjioacHoe 
npoMbiuiJieHHoe o6opyflOBaHHe h pacnpocTpaHeHHbie b aaHHofl 

2l 06jiaCTH TeXHHKH MaTepHaJIbl, HTO 06yCJI0BJIHBaeT COOTBeTCTBHe 
H306peTeHH« KpHTepHK) «npOMbIUIJieHHaK IIpHMeHHMOCTb» (IA). 
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<DopMyjia H3o6peTeHHH 

1 . Cnoco6 nojiyMeHHH najuiaflHHCoaep>Kamero KaTajiH3aTopa 
rHflpHpoBaHHH nyTeM BOceraHOBjieHHa ^ByxBajieHTHoro najuiaAiw H3 
5 HcxoAHoro coeAHHeHHH h ocaacfleHHfl BOCCTaHOBJieHHoro najiJiaaiw Ha 
yniepoflHBiH MaTepnaji, OTJiMHaiomnncji TeM, hto b icanecTBe 
HcxoAHoro coeflHHeHHA Hcnojib3yiOT TeTpaaKBanajiJiaflHH (II) 
nepxjiopaT, a BoccTaHOBJieHHLift najuiaflHH ocaacaaiOT Ha yrnepoflHMH 
HaHOMaTepHaji. 

10 2. Cnoco6 no n.l, o t ji h h a io m h h c a TeM, hto b KanecTBe 

yrjiepoflHoro HaHOMaTepHajia Hcnojn>3yioT ^yjuiepeH C 6 o. 

3. Cnoco6 no n.l, OTJiHHaiomHHca t e m , hto b KanecTBe 
yrjiepo^Horo HaHOMaTepHajia Hcnojn>3yioT yraepoflHwe HaHOTpy6KH. 

4. Cnoco6 non.l, OTJiHnaiomHHCH TeM, hto b KanecTBe 
is ymepoflHoro HaHOMaTepHajia Hcnojib3yiOT KaTOflHMH #eno3HT. 

5. Cnoco6 non.l, OTJiHnaiomHHCH TeM, hto b KanecTBe 
yrjiepo^Horo HaHOMaTepHajia Hcnojn>3yiOT CMect (J)yjuiepeHOB C6o h C 70 
npn cJieAyiomeM cooTHomeHHH, Mac.%: 

4>yjuiepeH C 60 - 60-80 
20 <j)yjuiepeH C 7 o - 20-40 
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